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News of the weekNews of the weekNews of the week

• No office hours today

• Lab this week: 1st week of geometry of the universe

• Lab next week: 2nd week of geometry of the universe



Kapteyn Universe
1) Composition:  Starz’ in the ‘hood
2) Arrangement:

3) Origin: ?
30,000 light years

6,500
light years

Solar system

A view of the universe, circa 1903 A.D.A view of the universe, circa 1903 A.D.A view of the universe, circa 1903 A.D.



Clouds in the Sky
(A Mess of Messier Objects)



Heber Curtis
1872 - 1942

Harlow Shapley
1885 - 1972



Talking points in the Great Debate

1. Rotation of M101
2. Variable stars
3. Stars or gas
4. Spatial distribution & velocity



M101



Adriaan van Maanen
1916

M101



Talking points in the Great Debate

1. Rotation of M101
2. Variable stars
3. Stars or gas
4. Spatial distribution & velocity



Supernova in M51

Atlanta Astronomy Club April 1994



Talking points in the Great Debate

1. Rotation of M101
2. Variable stars
3. Stars or gas
4. Spatial distribution & velocity



Dust in the galactic plane



Edwin Hubble
1884 - 1953
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Cloud of gas

Prism
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Blackbody
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Nothing exists but atoms and empty space;
everything else is opinion.

- Demokritos

Everything has been thought of before.  The
problem is to think of it again.

- Goethe



D =    c ∆tc  = velocity of wave
∆t = time difference

t = ∆tt = 0



D = c 2 ∆t
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t = 2 ∆t



λ = c ∆t λ = c ∆t
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The Electromagnetic
Spectrum



λ= c ∆t + v ∆tλ= c ∆t − v ∆t
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World Premiere

Car Horn in Ab

Sonata for Violin

New composition by
Maestro Rocky Kolb

Performed by
Thao Thai, violin
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Nothing exists but atoms and empty space;
everything else is opinion.

- Demokritos

Everything has been thought of before.  The
problem is to think of it again.

- Goethe
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Hubble’s Discovery Paper - 1929Hubble’s Discovery Paper Hubble’s Discovery Paper -- 19291929
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